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The Nutritive Value of Corn Oil 
Meal and Feather Protein' 
By C. I. DRAPER" 
The proteins, as one of the primary groups of nutrients, 
have commanded the attention of research workers for 
many years. 
Experiments have demonstrated that various proteins 
differ greatly in nutritive value. Since a large part of the 
animal diet is generally compounded from protein feeds, 
which are usually high priced, it is important that this 
nutrient group be utilized as efficiently as possible. 
Corn oil meal is a corn milling by-product consisting of 
the corn germ after the oil has been extracted. It contains 
from 20 to 25 percent protein. 
Eleven large companies are now operating in the United 
States processing from 60,000,000 to 125,000,000 bushels 
of shelled corn each year. This means that from 65,000 to 
130,000 tons of corn oil meal are available annually for live-
stock feeding. 
Many thousand tons of feathers are available each year, 
as a by-product of the poultry meat industry. Some are 
used for industrial purposes, but several thousand tons 
remain unused. 
Block (2) analyzed hens' feathers and found them to 
contain large amounts of glycine, cystine, arginine, pheny-
lalanine and lysine. Experimental results of Rose (10), 
Almquist (1) and Hegsted, et al. (4) (5) indicate that most 
of these amino acids are indispensable in the diet of the rat 
or chick. 
Since Goddard and Michaelis (3) demonstrated that 
chemically treated feather protein is digested by pepsin and 
trypsin in vitro it seems that f~athers offer a potential 
source of valuable protein feed. 
This investigation was conducted to obtain information 
on the nutritive value of corn oil meal and feather prot~in. 
lProiect 513 of the Towa Agricultural Experiment Station. The work presented in 
this bulletin was conducted at Iowa State College and the State Coll"ge of Washing-
ton. This manuscript was submitted to the graduate faculty of Iowa State College 
in partial fulfillment of the requirements for the degree Doctor of Philosophy. 
'Professor, poultry husbandry. Grateful acknowedgement is mad" to Drs. H. L. 
WiIcke and R. M. Hixon of Iowa State College, and Prof. J. S. Carver of the State 
College of Washington, for their hearty cooperation, valued suggestions and continued 
interest in the problem. 
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REVIEW OF LITERATURE 
CORN OIL MEAL 
An analysis of corn oil meal was reported by Moser (7) 
as early as 1867. Since that time many analyses have been 
made which show that corn oil meal has the following ap-
proximate percentage composition: protein, 23.0; nitrogen 
free extract, 53.0; fat, 6.0; ash, 2.0; fiber, 7.0; and moisture, 
9.0. 
In 1894 Voorhees (12) reported the results of an· experi-
ment in which two animals were fed a diet containing a 
large amount of corn oil meal. He concluded that, "Corn 
oil cake is very rich in fat and should not be fed in excessive 
amounts." 
Mussehl and Ackerson (9) reported that corn oil meal 
was not' as valuable for growing chicks as corn gluten feed 
or meal. Later Mussehl replaced 10 percent of the corn 
meal in the diet of the chick with corn oil meal fresh from 
the manufacturer and obtained satisfactory results. How-
ever, Mussehl and Ackerson found commercial corn oil meal 
to be rather variable in its growth promoting properties. 
From the results of a very limited number of experiments 
they concluded that 20 percent of the chick diet can be com-
pounded from corn oil meal provided the product is strictly 
fresh when fed. 
FEATHER PROTEIN 
No research of which the author is aware has been con-
ducted on inclusion of feather protein in the diet. 
However, Routh (11) reported that rats fed a similar 
keratin protein (wool) as the sole source of protein lost 
weight less rapidly and lived longer than controls on a nitro-
gen-free diet. He also found that the addition of trypto-
phane, methionine, histidine, or lysine to the powdered wool 
diet resulted in a moderate rate of. growth. 
MATERIALS AND METHODS 
GENERAL PROCEDURE 
The plan of this investigation was to feed to Single Comb 
White Leghorn chicks and rats a basal cereal diet believed 
to be complete in the required nutrients except quantity of 
protein. This diet produced a slow rate of growth but no 
other evidence of deficiency. Corn oil meal, feather protein, 
and various combinations of these products with other high 
nitrogen feeds were added to the basal diet in order to eval-
uate their nutritive properties. In some experiments, both 
chicks and rats were used because of a possible difference 
in the nutritive value of these products for different species. 
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Gain in body weight and feed efficiency were used to meas-
ure the nutritive values of the various diets. Weights, feed 
consumption, mortality and observations of general health 
were recorded at suitable intervals. 
CHICK EXPERIMENTS 
Except where otherwise noted, the procedure for mixing 
the diets was as follows: The diets were prepared by first 
mixing the cereal basal described in table 1. This basal mix-
ture was then mixed with the ingredients listed in table 1 
to make the experimental diets which were fed ad libitum. 
The diets were compounded to contain 1.0 percent calcium, 
0.6 percent phosphorus and from 8 to 16 percent protein as 
the need arose. The fiber content of the diets fed in each 
experiment was adjusted to approximately the same level, 
by adding finely ground sawdust to the low-fiber diets .. The 
percentages of calcium, phosphorus and protein in the diets 
were verified by chemical analysis. 
Eleven grams of cod liver oil was hand mixed with ap-
proximately each ten pounds of feed consumed to insure an 
adequate level of vitamins A and D. Three hundred grams 
of riboflavin .concentrate was added to each 100 pounds of 
diet to insure an adequate amount of this vitamin. The man-
ganese sulfate was placed in solution and then dried on 
the wheat bran of the diet prior to mixing. 
Most of the chick feeding experiments were conducted 
in a stationary brooder house in which the room temperature 
TABLE 1. PERCENTAGE COMPOSITION OF CEREAL BASAL 
AND TEST DlETS 
Feeds 
Ground yellow com ............................................ . 
Ground oats ................................................... . 
Wheat bran ................................................... . 
!~:ir! :~<Ij~i~.~:::::::: :::::::::::::::::::::::::::: :::::::::::: 
Salt .......................................................... . 
Cereal basal.. ................................................. . 
Cod liver oil (400 A.O.A.C. chick unita per gram) ................... . 
Riboflavin supplement .......................................... . 
Manganese sulfate .............................................. . 
Protein supplement ............................................. . 
Carbohydrate supplement ....................................... . 
~~~~~~P:~~~::::~~t::::::::::::::::::::::::::: :::::::::::: ::: 
TotaL .............................................. .. 
• Enough cereal baoal used to furnish 8.0 percent crude I"otein. 
t A sufficient amount of protein supplement added to furnish from 3 to 8 percent 
crude protein. 
* These variables were used to adjust the total diet to 1.0 percent calcium and 
0.6 percent phosphorus. 
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and humidity were regulated by.thermostatic control. Auto .. 
matic fans drew out the humid air when the relative humid-
ity went above 40 percent as indicated by a psychrometer. 
During the cold months the room temperature was main-
tained at 70 degrees F. by a hot air heating system. All 
experiments were conducted in batteries which were heated 
by electricity. The amount of light was kept as uniform as 
possible by placing electric lamps at necessary points. 
Most of the chicks used in this investigation were hatched 
from eggs obtained from mass-mated flocks at the Iowa 
State College Poultry Farm. The eggs were incubated at 
the college hatchery .. For a few experiments, the chicks 
were obtained from a commercial hatchery. 
The day-old chicks were wing-banded and placed at ran-
dom in comparable pens of battery brooders. Any lot of 
chicks and the diet fed to that lot were identified by assign-
ing the same number to both. Additional lots receiving the 
same diet were identified by adding letters of the alphabet 
to the diet number. 
Most chicks that died during the experimental period 
were autopsied by the Pathology Department, Veterinary 
Division. 
RAT EXPERIMENTS 
These experiments were conducted in the physiological 
chemistry laboratory. The rats were placed in wire bottom 
cages which were equipped with suitable feed and water 
containers. All experimental rats were obtained from the 
laboratory stock colony. 
The rats used in this investigation were placed on experi-
mental diets at weaning time (26 to 28 days of age) and 
weighed approximately 50 grams. The diets were fed for 
a 10-week experimental period. 
EXPERIMENTAL PROCEDURE AND RESULTS 
THE PROTEIN AND RIBOFLAVIN CONTENT 
OF CORN OIL MEAL 
This experiment was conducted to evaluate the quality 
of the protein and riboflavin content of corn oil meal. A 
control diet containing good quality protein was compared 
with an un supplemented and riboflavin-supplemented corn 
oil meal diet at the same protein level. The control diet had 
produced normal growth in previous experiments. The diets 
fed are described in table 2 and the method of procedure 
was the same as that previously described. 
The results obtained from feeding these diets are sum-
marized in tables 3 and 4. 
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TABLE 2. PERCENTAGE COMPOSITION OF DIETS FED J.'N THE PROTEIN 
AND RIBOFLAVIN STUDY OF CORN OIL MEAL. 
Feeds 
Oround yeUow corn ........................... .. 
Ground oats. .................................. . 
Wheat bran ................................. · .. . 
Wheat middlings ............................. .. 
Alfalfa meal ................................. '.. . 
Salt ......................................... .. 
Corn oil meal ................................. . 
Meat and bone meal ....................... , ... . 
Herring fisb meal ...................... ' ........ . 
Soybean oil meal .............................. . 
Dry skimmilk ................................. . 
Lactoflavin .................................. .. 
Cod liver oil. ................................. . 
Ground oyster sheU ........................... .. 
Steamed bone meal ........................... .. 
Manganese Bulfate ............................. . 
Total ................................ . 
1 
lA 
29.35 
32.00 
10.00 
10.00 
5.00 
1.00 
3.00 
3.00 
2.40 
3,00 
0.25 
1.00 
• 2 oz. 
100.00 
Lot numbers 
2 
2A 
25.00 
10.00 
10.00 
5.00 
1.00 
45.00 
0.25 
0.25 
3.50 
. 2 oz . 
100.00 
3 
3A 
23.34 
10.00 
10.00 
5.00 
1.00 
46.00 
0.66 
0.25 
0.25 
3.50 
.2 oz • 
100.00 
TABLE 3. AVERAGE OAIN, FEED, CONSUMPTION AND MORTALITY OF 
CHl'CKS FED CORN OIL MEAL AND CORN OIL MEAL PLUS 
RIBOFLAVIN AS SUPPLEMENTS TO A CEREAL DIET. 
(Fifteen chicks per lot) 
Oms. reed 
Av. gain Av. reed required .per Mortal-
in wt. consumption gIn. gam ity 
Diet Lot 
By By By By By By By 
lots diets lots diets lots diets lote 
---
---------------
---
No. Oms. Oms. Gms. Oms. No. 
Control. .................. 1 507 IS27 3.6 0 
1a 526 516 1858 1846 3.5 3.5 0 
Corn oil meal ••.•.••......•. 2 78 610 7.8 7 
2. 85 81 688 649 8.1 7.9 I) 
Corn oil meal ............... 3 79 561 7.1 4 
plus riboflavin ..•••••••••••. 3. 106 92 628 595 5.9 6.6 9 
TABLE 4. AVERAGE GAIN, FEED CONSUMPTION AND MORTALITY OF RATS 
FED CORN OIL MEAL AND CORN OIL MEAL PLUS RIBOFLAVIN 
AS SUPPLEMENTS 'ro A CEREAL DIET. 
(Ten rats per lot) 
Oms. reed 
Av. gain Av. reed required per Mortal-
in wt. consumption gm. gain it,. 
Diet Lot 
By By By By 
lots lots lots lote 
No. Oms. Oms. No. 
Control. ................................. 1 195 1068 5.5 1 
Corn oil meal.. ........................... 2 100 722 7.2 I) 
Corn oil meal plus riboflavin ...•.•..•.•.•.•. 3 109 762 7.0 0 
168 
It is obvious that both chicks and rats fed the unsupple-
mented corn oil meal diet grew at a slower rate than those 
fed the control diet, utilized their feed less efficiently and 
suffered a higher mortality. Supplementing the corn oil meal 
ration with riboflavin resulted in nonsignificant differences 
in gain between the supplemented and non-supplemented 
diets. It is interesting to note that chicks fed the control 
diet gained approximately six times as much as the chicks 
fed the corn oil meal diets. Rats fed the control diet gained 
almost twice as much as those fed the corn oil meal diet. 
This experiment demonstrated quite clearly that the ad-
dition of 7 percent crude protein from corn oil meal resulted 
in slow growth, inefficient utilization of feed and high 
mortality. 
PALATABILITY OF CORN OIL MEAL 
The rather unsatisfactory results obtained from feeding 
corn oil meal prompted a further experiment designed to 
determine whether the results obtained were due to poor 
palatability, or quality of the protein in corn oil meal. This 
experiment was conducted to obtain information on the 
palatability of chick diets containing various quantities of 
corn oil meal. 
The various diets were compounded to contain 13.0, 21.5, 
30.0 and 34.0 percent, by weight, of corn oil meal. These 
amounts correspond to 3, 5, 7 and 8 percent supplementary 
protein, respectively. The control diet previously used was 
modified to compare with the corn oil meal diet at each of 
the above mentioned protein levels. The composition of the 
diets is described in table 5. The procedure was the same as 
that described previously. 
The effects of including various levels of corn oil meal 
in the chick diet are summarized in table 6. In order to show 
the results more clearly, the tabulated data on average gain 
in body weight and feed consumption are presented on a 
horizontal bar graph in fig. 1. 
Examination of this graph shows that the average feed 
consumption of chicks fed diets containing 30 and 34 per-
cent corn oil meal was less than that of chicks fed a diet 
containing 21.5 percent of this product. 
The relationship between amount of corn oil meal in the 
diet and amount of feed consumed indicates a definite trend. 
Analysis of the data by the variance and covariance tests 
showed that there were highly significant differences in 
gain in body weight and amounts of feed consumed among 
the lots fed corn oil meal. Also, after the gains had been ad-
justed to a common food intake, highly significant differ-
ences still existed, suggesting marked differences in the 
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DIET-
CONTROL 
AVERAGE FEED CONSUMPnON-
CORN OIL MEAL (34.0:Y 
CONTROL 
CORN OIL MEAL (}O.O,y 
CONTROL 
CORti 'OIL MEAL (21.Sx) 
CONTROL 
CORN OIL MEAL 03.0%) 
CEREAL BASAL 
PROTEIN: 
LEVEL IN 
PERCENT AVERAGE GROWTH-
2000 1500 1000 SOD 0 0 200 400 600 
FEED CONSUMPTION AND GROWTH IN GRAMS 
Fig. 1. The effect of various amounts of corn oil meal on feed consumption and 
growth. 
nutritive value of the diets. 
The rate of gain and feed consumption of the chicks fed 
the 16 percent corn oil meal diet were higher than those 
obtained in the first experiment, table 3, for a similar diet. 
This can be explained by the fact that in the preliminary 
TABLE 5. PERCENTAGE COMPOSITION OF DIETS FED IN THE 
PALATABILITY STUDY." 
Feeds 'Cereal 4 
basal 4A 
:; 
5A 
6 
6A 
7 
7A 
Lot numbers 
8 
BA 
9 10 11 12 
9A lOA llA 12A 
-----·1--------------------
Ground yellow corn.. 16.67 .............................................................. . 
Ground oats........ 40.00 .............................................................. . 
Wheat bran......... 16.67 ............................................................. .. 
Wheat middlings.... 16.67 .............................................................. ~ 
AltaIla meal......... B.33 .............................................................. . 
Salt................ 1.66 ............................................................. .. 
Cereal basal......... ....... 62.40 62.40 62.40 62.40 62.40 62.40 62.40 62.40 62.40 
Com oil meal....... ....... ....... 34.00....... 30.00....... 21.50....... 13.00 ...... . 
Meatandbonemeal.. ....... 4.00 ....... 3.60 ....... 2.60 ....... 1.50 ............ .. 
Herringfi.hmeaI. .......... 2.90 ....... 2.60 ....... 1.80 ....... 1.10 ............ .. 
Soyb.anoilmeal ............ 4.20 ....... 3.70 ....... 2.65 ....... 1.60 ............ .. 
Dry skimmilk....... .. ..... 6.00 ....... 5.00 ....... 3.60....... 2.10 ............ .. 
Sugar.. ............ ....... 15.73 0.14 18.06 3.78 22.01 11.51 25.72 19.25 31.08 
Ribollavinsupplement ....... 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 
Cod liver oil........ ....... 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 
Calcium .arbonate... .. ..... o.eo 1.30 1.00 1.30 1.10 1.30 1.20 1.30 1.30 
Di..eaJcium phosphate....... ....... 1.25....... 1.25 0.10 1.25 0.55 1.25 1.25 
Fiber............... ....... 3.06 ....... 2.73 0.36 2.83 1.13 2.92 1.89 3.06 
Manganese sultate.... ....... .2 oz. .20'. .201. .201. .2 oz. .2 os. .2 oz. .201. .2 os. 
Total......... 100.00 100.00 100.00 100.00 l00.00"'iiio.iiii"'iiio.iiii 100.00"'iiio.iiii"1ii07iiO 
• The protein content of the various lots was as follom: Lots 4 and Ii. 160/0; 
lots 6 and 7. 15%: lots 8 and 9. 13%: lots 10 and 11. 11%: and lot 12. 8%. 
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TABLE 6. AVERAGE GAIN, FEED CONSUMPTION AND MORTALITY OF 
CHICKS FED DIFFERENT LEVELS OF CORN OIL MEAL. 
(Fifteen chicks per lot) 
Average· Gms. 
gain Compar- Average Comparative reed 
Amount in tive reed reed per gm. Mortal-
of corn weight gain cOllllumption consumption gain ity 
oil 
---Pro- meal Protein 
tein in the sup- By By 
Lot level diet plement By By protein By Bits protein By By lots diets level lots level diets diets 
- ------- - - ---------------
Per- Per- Per-
No. cent cent Gms. Gms. cent Gms. Gms. Percent No. 
- -------- - ----
-_. 
4 Standard 632 2001 a 
4a 16 0.0 mixture 628 630 100 2005 2003 100 3.2 0 
5 Comoll 230 1177 3 
ti8 16 34.0 meal 240 235 37 1191 1184 59 5.0 4 
6 Standard 588 1874 0 
6a 15 0.0 mixture 591 .590 100 1899 1687 100 3.2 0 
7 Corn oil 323 1323 0 
7a 15 30.0 meal 330 317 55 1338 1331 71 4.1 1 
8 Standard 456 1669 0 
8a 13 0.0 mixture 450 453 100 1592 1631 100 3.6 0 
9 Com oil 317 1429 1 
98 13 21.5 meal 310 314 69 1359 1394 85 4.4 1 
10 Standard 410 1499 a 
lOa 11 0.0 mixture 437 424 100 1585 1542 100 3.6 1 
11 Corn oil 274 1349 1 
118 11 13.0 meal 265 270 64 1223 1286 83 4.8 a 
12 137 0 
128 8 0.0 Cereal 152 145 .. 755 742 ... .5.1 1 
- --------- - --
-- ---
Least significant difference ror 
corn oil meal diets ....... ; ....... 18 145 
experiment the total dietary protein was adjusted by alter-
ing the amount of ground corn and corn oil meal. making it 
necessary to include 45.0 percent of corn oil meal in the diet. 
In the latter experiment the adjustment was made by using 
sugar as a source of carbohydrate which resulted in the in-
Clusion of only 34.0 percent of corn oil meal in the diet. In 
both exper.iments rather poor results were obtained from 
feeding a diet containing large quantities of corn oil meal. 
Evidently this was due to the combined effects of poor pala-
tability and the low nutritive value of this product. 
AMINO ACID DEFICIENCIES OF CORN OIL MEAL 
Since previous experiments suggested that corn oil meal 
.contained rather low quality protein, an investigation was 
planned to determine whether corn oil meal was deficient 
in certain selectep amino acids. The diets described in table 
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7 were fed in two experiments according to the following 
methods. 
GROUP FEEDING METHOD 
This experiment was undertaken to obtain information 
about a possible deficiency of histidine, tryptophane, gly-
cine, lysine, glutamic acid, cystine or arginine in the corn 
oil meal diet described in table 7. These amino acids were 
selected after comparing the amino acid content of chicken 
flesh, feathers and corn oil meal with the amino acid re-
quirements of the chick as generally accepted in the litera-
ture. . 
In this experiment a large number of day-old cockerels 
were placed on the corn oil meal diet described in table· 7 
for a 3-week period. Chicks were randomly assigned 
to the eight lots for the 14-day (approximate) experimental 
period. 
The feed consumption among the various lots was equal-
ized by weighing in the same amount of feed to every lot 
each morning. The. amount was determined by the lot that 
ate the least on the previous day. 
All chicks were weighed at the beginning and termination 
of the experimental period on two consecutive days as a 
precautionary measure against weighing fill instead of 
TABLE 7. PERCENTAGE COMPOSITION OF DIETS FED IN THE CORN OIL 
MEAL-AMINO ACID DEFICIENCY STUDY. 
Lot Numbers 
13 14 15 16 17 18 19 20 
Feeds Cereal I3A·Z 17A-H lSA-H 19A-H 20A-H 
bll.sal 13Al-
F1 
-------·1------------------
Ground yellow corn .•.•••.••. 16.67 ..... , ................................................ .. 
Ground oats ................ 40.00 ....................................................... . 
Wheat bran................ 16.67 ....................................................... .. 
Wheat middlings ............ 16.67 ....................................................... . 
Alfalfa meal.. .............. 8.33 ....................................................... . 
~~!·alb~:::::::::::::::: .. ~:~~. '62:40' . 52:40' '62:40' . 62:40' '62:40' '62:40' . 62:40' . 62:40' 
Corn oil meal ...................... 30.00 25.80 27.80 27.50 27.00 2S.oo 28.00 28.00 
Sugar...................... ....... 4.14 7.23 5.54 5.69 6.28 6.36 5.22 5.18 
Riboflavin supplement....... ....... 0.66 0.66 0.66 0.66 O.es 0.66 0.66 0.66 
Cod liver oil................ ....... 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 
Calcium carbonate...... .. ... ....... 1. 30 1. 30 1. 30 1. 30 1. 30 1. 30 1. 30 1.30 
Di-calcium phosphate........ ....... 1.25 1.25. 1.25 1.25 1.25 1.25 1.25 1.25 
Fiber........ .......... ..... ....... ....... 0.38 0.20 0.23 0.26 0.18 0.18 0.18 
Manganese .ulCate........... .. ..... ....... .2 0.. .2 oz. .2 oz. .2 oz. .20'. .2 oz. .2 0 •• 
Histidine monohydrochloride.. ....... ....... 0.73" ........................................ .. 
Tryptophane................ ....... ....... ....... 0.60 .................................. . 
Arginine monohydrochloride.. ....... ....... .. ..... ....... 0.72' .......................... .. 
g~~!~::::::::::::::::::::: ::::::: ::::::: ::::::: ::::::: ::::::: .. ~:~. "0:60' ::::::: ::::::: 
Glutamic acid monohydrate... ....... ....... ....... ....... ....... ....... ....... 0.74· ....... 
Lysine monohydtochloride.... ....... ....... .. ..... ....... ....... ....... ....... ....... 0.78' 
--------1------------------
Total. ....... _ ..... 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
• Equal to 0.6 percent pure amino acid. 
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actual gain. Weights were also taken at the end of the first 
week. 
The gain in body weight and feed. consumption of chicks 
. fed an unsupplemented and amino acid-supplemented corn 
oil meal diet are presented in table 8. 
The addition of cystine and lysine to a corn oil meal diet 
produced a rate of gain which was significantly greater than 
that produced by the unsupplemented diet. Also, the addi-
tion of glycine and glutamic acid produced a gain just below 
the point of significance. The addition of histidine, trypto-
phane and arginine to the corn oil meal diets did not increase 
the gain. 
PAIRED FEEDING METHOD 
This experiment was designed to obtain additional in-
formation on the deficiency of cystine, lysine, glycine and 
glutamic acid in the corn oil meal diet described in table 7. 
From 1 to 3 weeks of age the cockerels were fed as 
described under the group feeding method. Eight pairs of 
cockerels were used to compare the nutritive value of diet 
no. 13, table 7, with each of the diets nos. 17, 18, 19 and 20, 
table 7. One cockerel of each pair received the unsupple-
mented diet and the other the diet containing an added amino 
acid. The cockerels in a pair weighed the same at the be-
ginning of the experimental period and they were, as nearly 
as possible, alike in all ways. They were kept in individual 
pens and fed their respective diets. The feed intake was 
controlled so that the two cockerels of any pair received, 
as nearly as possible, the same amount of food, determined 
by the cockerel consuming the least amount. The weights 
were taken as described under the group feeding method. 
All diets were fed for a 13-day experimental period. 
TABLE s. AVERAGE GAIN AND FEED CONSUMPTION OF CHICKS FED 
SELECTED AMINO ACIDS AS SUPPLEMENTS TO A CORN OIL DIET. 
(Ten chicks pel' lot) 
Gain Gma. 
over Feed reed 
Av. Av. unsupple- con- required 
Lot initial final Av. mented. sumption per. 
wt. wt. gain diet gm.gam 
------------
No. Gms. Gma. Gms. Gms. Gms. 
Coru oil meal. .................. 13 125.6 220.7 95.1 4230 4.4 
Corn oil meal plus histidine ....... 14 125.6 221.3 95.7 0.6 4230 4.4 
Corn oil meal plus tryptophane .... 15 126.6 226.4 99.8 4.7 4230 4.2 
Corn oil meal plus glycine .•••.... 16 125.6 232.9 107.3 12.2 4230 3.9 
Corn oil meal plus lysine ...••..... 17 125.8 236.6 110.8 15.7 4230 3.8 
Corn oil meal plus glutamic acid ... 18 126.2 232.3 106.1 11.0 4230 4.0 
Corn oil meal plus cystine .••••••. 19 125.6 241.1 115.5 20.4 4230 3.7 
Corn oil meal plus arginine ........ 20 126.0 222.3 96.3 1.2 4230 4.4 
~-----------------
Least significant differenee ... " . . . .. . . .. . . . .. .. . . .. . . . . • . • . . 12.9 
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TABLE 9. AVERAGE GAIN AND FEED CONSUMPTroN IN PAIRED LOTS FED 
GLYCINE. CYSTINE, GLUTAMIC ACID AND LYSINE AS 
SUPPLEMENTS TO A CORN OIL MEAL DIET. 
(One chick per lot, eight lots per diet) 
Supplements added to the corn oil meal diet 
None Glycine None Cystine Non. Glutamic 
acid 
None Lysine 
Feed consumed ............. 310 298 309 ""3W --aor -aii6 315 --air 
Initial wt. gms .............. 119 119 120 120 119 119 120 120 
Fin.1 wt. gInS ............... 196 197 194 203 197 199 194 197 
Gain gmB ................... 77 78 74 83 78 80 74 77 
Gain over unsupplcmcntcd diet 1 9 2 3 
Gain required for significance. 2 4 2 2 
The value of adding cystine, lysine, glycine and glutamic 
acid to a corn oil meal diet, as determined by the paired feed-
ing method, is given in table 9. An analysis of variance 
test showed a highly significant difference in the rate of 
body gain when the corn oil meal diet was supplemented 
with cystine, a significant difference when lysine and glu-
tamic acid were added, 'and no significant difference when 
glycine was added. The results obtained from both feeding 
methods seem to justify the conclusion that the corn oil 
meal diet employed was deficient in cystine and lysine; also, 
that the addition of glycine did not increase the rate of body 
gain significantly. In the group feeding method, supple-
menting the corn oil meal diet with glutamic acid produced 
a rate of gain just short of that required for significance. 
In the paired feeding method, the gain was just at the 
amount required for significance. The slightly different 
results obtained may be due to increased precision in the 
second method since eight replicates were used. The posi-
tion of glutamic acid is possibly a border line case. 
SUPPLEMENTATION BETWEEN CORN OIL MEAL AND FIVE 
HIGH-PROTEIN FEEDS 
The object of this investigation was to obtain information 
on the supplementation between corn oil meal and some of 
the common high-protein feeds. Two experiments were 
conducted. 
EXPERIMENT ONE 
. The supplementation between corn oil meal and pilchard 
fish meal, dry skimmilk, gelatin, cottonseed meal and blood 
meal was determined in this experiment. The diets are 
described in table 10 and the procedure was the same as that 
described under the general procedure. 
Because of a small difference in the protein level of the 
various rations, the results in this experiment are based on 
grams of gain per gram of protein consumed. The informa-
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tion summarized in table 11 indicates that pilchard fish 
meal is most efficient in correcting the deficiency of the 
corn oil meal diet. Dry skimmilk and, gelatin also proved 
TABLE 10. PERCENTAGE COMPOSITION OF DIETS FED IN THE STUDY OF 
. VARIOUS PROTEIN SUPPLEMENTS WITH CORN OIL MEAL. 
Feed 
Ground yellow COlD ••••••••••• 
Ground oats ................ . 
Wheat bran ................. . 
Wheat middlings ••.••.•.•••.• 
Alfalfa meal.. ..... ~ ........ .. 
BaIt ........................ . 
Ground oyster shell .•.....•.•• 
Steamed bone meal ..••.•...•. 
Cod liver oil. ............... . 
Manganese sulfate .•......•..•. 
Riboflavin supplement ........ . 
Corn oil meal. .............. . 
Pilchard fish meal ............ . 
Gel.tin ..................... . 
Dry skimmilk ............... . 
Cottonseed meal •••••••••••••. 
Blood meal ................. . 
Toto!. .....•••••••••••. 
21 
21A 
20.00 
25.00 
10.00 
10.00 
0.00 
1.00 
1.75 
·0:25 
. 2.,.. 
3.00 
19.00 
5.00 
100.00 
22 
22A 
13.50 
25.00 
10.00 
10.00 
5.00 
1.00 
0.75 
2.00 
0.25 
.2 oz. 
, 7.00 
22.00 
'3:50 
100.00 
Lot numbers 
23 
23A 
15.50 
26.00 
10.00 
10.00 
5.00 
1.00 
1.75 
0.50 
0.25 
• 2 O~ • 
22:00 
100.00 
24 
2M 
5.25 
25.00 
10.00 
10.00 
5 .. 00 
1.00 
2.00 
0.50 
0.25 
• 201 • 
7.00 
26.00 
100.00 
26 
25A 
11.00 
25.00 
10.00 
10.00 
5.00 
1.00 
0.75 
2.00 
0.25 
.20% • 
7.00 
24.00 
100.00 
TABLE 11. AVERAGE GAIN. FEED CONSUMPTION AND MORTALITY OF 
CHICKS FED A PROTEIN SUPPLEMENT OF CORN OIL MEAL 
BLENDED WITH FlVE PROTEIN FEEDS. 
(Twenty chicks per lot) 
Gain per gram 
Mortal-Av.gain Protein of protein 
in wt. consumed consumed ity 
Supplement Lot 
By By By By By lits By lots diets lots diets lots lots 
---------------------
No. Gms. Gms. Gms. Gms. Gms. Gms. No. 
50 percent supplementary 
protein from corn oil meal 
K~b· !~.t~~~~~ ~~~ ~~I~~~. 21 387 245 1.58 21A 432 410 277 261 1.66 1.1i7 1 
50 percent supplementary 
protein from corn oil'meal 
"Ius 60 percent from dry 22 403 316 1.28 I 
.kimmilk ..•..•.•••.•••••••. 22A 382 393 306 311 1.25 1.27 0 
60 percent supplementary 
protein from corn oil meal 23 368 244 1.47 2 
Plus 60 percent from gelatin .• 23A 366 362 245 245 1.49 1.48 0 
50 percent .upplementary 
protein from corn oil meal 
plus 50 percent from cotton- 24 300 270 1.11 1 
seed mea! ................. ." 24A 344 322 301 286 1.14 1.13 9 
50 percent supplementary 
protein from cOrn oil meal 
Plus 50 percent from blood 25 300 253 1.10 8 
meal ..••••..••••••.•••...•• 2M 309 301i 261 257 1.18 1.19 I) 
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Fig. 2. Representative chicks fed a cereal diet plu~ the following protein supple-
ment.: No.1. Corn oil meal plus pilchard fish meal; No.2. Corn oil meal plus dry 
skimmilk; No.3. Corn oil meal plus gelatin; No.4. Corn oil meal plus cottonseed 
meal; No.5. Corn oil meal plus blood meal. (Each product furnished ~o p~rcent ur 
the supplementary protein.) 
to be fairly good supplements, while cottonseed meal and 
blood meal proved to · be the least valuable. The lots fed 
cottonseed meal and blood meal suffered a high mortality. 
Representative chicks from lots receiving a protein sup-
plement of corn oil meal blended with five high-protein feeds 
are shown in fig. 2, nos. 1 through 5. Fifty percent of the 
supplementary protein was supplied by each product. 
EXPERIMENT TWO 
This experiment was conducted to obtain information on 
the supplementary effect between corn oil meal and yeast. 
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TABLE 12. PERCENTAGE COMPOSITION OF DIETS FED IN THE STUDY OF 
YEAST AS A SUPPLEMENT TO CORN OIL MEAL. 
Feed 
Cereal 
basal 
Ground yellow eorn .... :.... 16.67 
Ground oats............... 40.00 
Wheat bran................ 16.67 
Wbeat middlilll!ll........... 16.67 
Alfalfa meal. . .. .. .. .. .. .. . S. 33 
Salt..... .................. 1.66 
Cereal basal. ............. . 
Corn oil meal. ............ . 
Feed yeast ................ . 
Sugar ................... .. 
Cod liver oil .............. . 
Calcium carbonate ......•... 
Tri-calcium phosphate ..... . 
Fiber ................... .. 
Manganese sulrate .•.•••.•.. 
26 
26A 
62.40 
13.00 
22.10 
0.25 
0.95 
1.30 
• 20z. 
Lot numbers 
27 
27A 
62,(0 
7.20 
26.80 
0.25 
1.40 
0.S5 
1.10 
.2 oz. 
28 
2SA 
62.40 
11.70 
0.74 
22.55 
0.25 
0.95 
1.30 
0.11 
.2 oz. 
29 
29A 
62.40 
9.80 
LSD 
23.1S 
0.25 
1.10 
1.20 
0.27 
.20z. 
30 
30A 
62.40 
6.50 
3.60 
24.14 . 
0.25 
1.45 
1.10 
0.56 
.20z • 
The method of procedure developed by Heiman, et a1. (6) 
was followed. A large number of day-old cockerels were fed 
the depletion diet described in table 12 for a 2-week period . 
. Then the chicks were randomly distributed into experimen-
tal lots and fed the test diets described in the same table for 
the next 2 weeks. Weights and feed consumption data were 
recorded at weekly intervals. 
The value of yeast in varying amounts as a supplement 
to a corn oil meal diet is summarized in table 13. 
An examination 6f this table shows that the lots receiving 
yeast or any combination of yeast and corn oil meal con-
sumed more feed and gained more than the lots receiving 
corn oil meal as the only protein supplement. The lots re-
TABLE 13. AVERAGE GAIN AND FEED CONSUMPTION OF CHICKS FED 
YEAST AS A SUPPLEMENT TO A CORN OIL MEAL DIET 
(Fifteen chicks per lot) 
Gms.feed 
Av. gain Av. feed required.per 
in wi. cODSumption gm.galn 
Supplement 
Lot By By By 
.Hits By By lots diets lots lots diets 
------'-------
No. Gms. Gms. Gms. Oms. Oms. Gms. 
Corn oil meal.. ........................ 26 24 172 7.2 
2HA 25 24.5 159 166 6.4 6.S 
ye .. t ................................ 27 39 191 4.9 
27A 42 40.6 217 204 6.2 5.1 
90 percent supplementary protein from 28 27 173 6.4 
corn oil meal plus 10 percent from yeast .. 2SA 39 30.0 265 219 6.8 6.6 
75 percenl sup~lementary protein from 29 36 221 6.1 
corn oil meal p U8 25 percent from ye .. t .• 29A 49 42.5 232 227 4.7 5.4 
50 percent supplementary protein from 30 3S 195 1i.6 
corn oil meal plus 50 percent from yeast .. 30A 43 39.0 208 202 4.8 S.2 
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ceiving yeast as the sole protein supplement utilized their 
feed most efficiently. However, an analysis of covariance 
test revealed that after the gains were adjusted to a com-
mon food intake basis, they did not differ significantly. 
A partial analysis of the amino acid content of the yeast 
showed that it contained less than 0.5 percent cystine, cal-
culated on a moisture-free basis. No information is avail-
able on the methionine content of the yeast fed. However, 
if the methionine content of this product was also low, the 
lack of supplementation between corn oil meal and yeast 
may be partially due to a deficiency of the sulfur-carrying 
amino acids. 
It appears that pilchard fish meal and dry skimmilk are 
satisfactory supplements to a diet containing large quanti-
ties of corn oil meal. Cottonseed meal, blood meal and yeast. 
are less efficient. 
THE NUTRITIVE VALUE OF SODIUM SULFIDE-TREATED 
FEATHERS 
Since previous experiments showed that the corn oil meal 
diet employed was deficient in cystipe, and since it is com-
mon knowledge that feathers contain a large amount of this 
amino acid, it seemed advisable to include feather proteins 
in the corn oil meal diet. Thus an investigation was planned 
to determine the nutritive value of sodium sulfide-treated 
feathers when fed as the sole protein supplement and when 
fed in combination with corn oil meal. Three trials were con-
ducted. The diets are described in table 14. The procedure 
was the same as described under general procedure. 
TABLE 14. PERCENTAGE COMPOSITION OF DIETS FED IN THE STUDY OF 
SODIUM SULFIDE-l'REATED FEATHERS AS A SUPPLEMENT 
Feeds 31 
31A 
TO CORN OIL MEAL. 
Trial! and 2 
lot numbers 
32 
32A 
33 
33A 
Cereal 
basal 34 
Trial 3 
lot numbers 
35 36 
------1---------------------
Ground yellow cOrn.... .......... 19.00 36.09 16.67 ..............•..............• 
Ground oats. .•....... 23.34 25.00 25.00 40.00 ............................. . 
Wheat br.n........... 10.00 10.00 10.00 16.67 •.........................••.. 
Wheat middlings.. ••.. 10.00 10.00 10.00 16.67 ............................. . 
Alfalfa m •• !........... 6.00 6.00 5.00 8.33 ...........................•.. 
Salt.................. 1.00 1.00 1.00 1.66 .............................• 
Cereal baoal. .. . . . . .. •• •.•......• ....•..... ..•....... .......... 60.00 60.00 60.00 
Com oil meal.. ........ 46.00 20.34.......... .......... 36.00 18.00 
Na,S treated feathers.. .......... 5.00 8.75.......... .......... 5.50 
Corn star.:h ........ '" .......... .......... .......... .......... .......... 11.00 
Riboflavin supplement.. 0.66 0.66 0.66.......... 0.66 0.66 
Cod liver oil... ....... 0.25 0.25 0.25.......... 0.25 0.25 
Ground oyster .hell.... 0.25 0.25 0.25.......... 0.25 0.25 
Steamed bone meal.... 3.50 3.50 3.00.......... 2.84 2.84 
Fiber................. .......... .......... .......... .......... .......... 1.50 
lIfanganese Bultate..... . .2 01. .2 0.. .2 oz. .......... .2 oz. .2 oz. 
"'ii:oo" 
22.00 
0.66 
0.25 
0.25 
2.84 
3.00 
.201. 
------1---------------------
Total ......... ,. 100.00 100.00 100.00 100.00' 100.00 100.00 100.00 
TABLE 15. AVERAGE GAIN, FEED CONSUMPTION AND MORTALITY OF CHICKS FED SODIUM SULFIDE-TREATED FEATHERS. 
CORN OIL MEAL, AND A COMBINATION OF THESE PRODUCTS AS PROTEIN SUPPLEMENTS. 
(Ten chicks per lot) 
---------
--- --_ .. 
---
Average gain Average reed Gms. reed required 
in weight consumption per gm. gain 
Supplement Protein Lot Tria! 
level By!ot By diet By Int By diet By!ot By diet 
--
Percent No. No. Gms. Gms. Gms. Gma. 
Sodium sulfide-treated feathers ••.••..•.......••••••. 16 27 1 187 897 4.8 
16 30 2 197 910 4.6 
15 33 3 153 179 978 928 6.4 1i.3 
fiO pereent supplementary protein from sodium sulfide- 16 28 1 368 1484 4.0 
treated feathers plus 50 percent from com oU meal ...• 16 31 2 305 1112 3.6 
15 34 3· 240 304 1068 1221 4.4 4.0 
Corn oil meal ..................................... 16 29 1 93 595 6.4 
16 32 2 120 848 . 7.1 
15 35 3 338 183 1445 962 4.3 5.9 
Morta!-
ily 
By lot 
Percent 
0 
aa 
80 
0 
0 
7 
43 
73 
13 
.... 
-'l 
00 
179 
The preparation of the feathers was as follows: One 
pound of sodium sulfide and 16 grams of sodium hydroxide 
pellets were dissolved in approximately 6 liters of water, 
700 grams of feathers were added and the mixture allowed 
to stand, with occasional stirring, for 24 hours. During this 
time the feathers were completely dissolved. Dilute hydro-
chloric acid was then added until neutral to litmus paper. 
The residue was separated from the liquid by filtering 
through a large Buchner filter and was then washed and 
dried at a temperature of 100 degrees F. The dried residue 
was ground with a mortar and pestle. 
The results of three trials in which sodium sulfide-treated 
feathers were fed are summarized in tables 15 and 16. 
Chicks fed the corn oil meal-sodium sulfide-feather-pro-
tein-blend gained more and consumed more feed than the 
chicks fed each product alone. 
In the third trial the lot of chicks fed sodium sulfide-
treated feathers suffered a high mortality and the gain 
was considerably below that obtained in trials 1 and 2. 
Two explanations seem possible. In the first and second 
trials the protein level was fixed by adjusting the amount 
of corn meal and feather protein, making it necessary to in-
clude only 8.75 percent of the latter product in the diet. In 
the third trial corn starch was used to adjust the protein 
level, which necessitated the inclusion of 11.0 percent feath-
er protein in the diet. This additional amount of feather 
protein possibly made the ration less palatable, resulting in 
decreased growth and high mortality. However, the evi-
dence seems to indicate that the results obtained in the third 
trial were due to the processing of the feathers. Possibly 
TABLE 16. AVERAGE GAIN. FEED CONSUMPTION AND MORTALITY OF 
RATS FED SODIUM SULFIDE.TREATED FEATHERS. CORN OIL MEAL, 
AND A COMBINATION OF THESE PRODUCTS AS PROTEIN SUPPLE. 
MENTS. (Ten rats per lot) 
Gms. feed 
Av. gain Av. feed required 
in wt. coo· pet Mortality 
Pro- 8umption gm. gain 
Supplement tein Lot Trial 
level 
By lot By lot By lot By lot 
--
Peroent No. No. Gms. Gms. Percent 
Sodium sulfid .. treated featheIll 16 30a 1 125 680 5.4 0 
15 33a 2 153 926 6.1 0 
50 percent s'lf'tementary pro-
tein from aul .. treated feath. 
eIll plus 50 percent from corn 16 31a 1 113 725 6.4 10 
oil meal ..................... 15 348 2 135 824 6.1 0 
Corn oil meal ................ 16 32a 1 00 600 6.7 50 
15 358 2 125 772 6.2 10 
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enough sodium sulfide re-
mained in the feathers to 
produce a toxic effect. 
Figure 3, nos. 1 through 
3, s how s representative 
chicks from lots in trial 
1, which received a protein 
supplement of sodium sul-
fide-treated feathers, corn 
oil meal and a combination 
of these products. 
Rats fed a diet in which 
sodium sulfide-treated fea-
thers served as the sole pro-
tein supplement grew faster 
than those fed corn oil meal 
or a combination of corn 
oil meal and a feather pro-
tein, table 16. For the rat 
this sample of feathers did 
not retard rate of growth 
or increase mortality as 
with the chick. 
Evidence obtained from 
these experiments demon-
strates that sodium sulfide-
treated feathers can be as-
similated by the chick and 
rat. However, unsatisfac-
tory growth can be expect-
ed when chicks are fed a 
diet in which all the supple-
mentary protein is supplied 
from sodium sulfide-treat-
Fig. 3. No. 1. Eight-week-old chick d f th Th t f 
fed a cereal diet supplemented with so- e ea ers. e COS 0 
dium sulfide-treated feathers. Note poor treating the feathers with 
development. No.2. Eight-week-old chick 
fed a ccreal diet supplemented with corn chemicals would, undoubt-
oil meal. Note poor development. No. dl h'b't th . 
3. Eight-we~k-old chick fed cereal diet e y, pro I I elr use as a 
supplemented with a corn oil meal-so- protel'n feed 
dium sulfide-treated feather protein • 
blend. Each product supplied 50 percent 
of the supplementary protein. 
THE EFFECT OF AUTOCLAVING ON THE NUTRITIVE VALUE 
OF FEATHER PROTEIN 
A further possibilty with respect to the utilization of 
feather protein was suggested by the results of an experi-
ment which indicated that the application of heat enhanced 
the nutritive value. Consequently, an effort was made to 
obtain information on the effect of autoclaving on the nutri-
tive value of feathers. 
The feathers were pre-
pared· by placing' them in 
shallow containers inside a 
large autoclave and heating 
the various lots of feathers 
for 2, 4, 6 and 8 hours, re-
spectively. Fifteen pounds 
pressure was maintained 
for the 2- and 4-hour treat-
ments and 20 pounds for 
the 6- and 8-hour treat-
ments. The feathers were 
dried by placing a thin lay-
er on a wire platform be-
neath an electric chick 
brooder. The temperature 
under the brooder was 
maintained at 100 degrees 
F. A Wiley mill, equipped 
with a screen containing 
perforations 2 inillimeters 
in diameter, was used to 
grind the feathers. The 
procedure was the same as 
that described under the 
general procedure. The 
diets fed in this experiment 
are described in table 17. 
Autoclaving the feathers 
for various periods at dif-
ferent pressures appeared 
to have little effect on their 
nutritive value: The in-
formation summarized in 
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table 18 shows that chicks Fig. 4. No. 1. Eight-week-old chick 
red the untreated feathers fed an 8 percent erude protein cereal 
diet. Note poor growth and feathering. 
made the largest gain. How- No.2. Eight-week-old chick fed an 8 
I . f percent crude protein cereal diet sup-ever, an ana YSIS 0 covar- plemented with a sufficient quantity of 
iance test showed that, ground feathers to supply 7 percent crude 
protein. Note good feathering. No.3. 
after the gains had been ad- Eight-week-old chick showing severe ne-justed to a common food crosis of the b~ak. 
intake basis, the gains made by the different lots did not 
vary significantly. 
Figure 4 shows representative chicks fed an unsupplement-
ed and ground feather-supplemented cereal diet. The supple-
mented diet contained 8.6 percent ground feathers which 
replaced an equivalent amount of sugar. Three chicks fed 
the diet containing ground feathers developed necrosis of 
the lower mandible as shown in fig. 4, no. 3. The ground 
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TABLE 17. PERCENTAGE COMPOSITION OF DIETS FED rN THE FEATHER 
PROTEIN STUDY .• 
Ground yellow corn ...................... . 
Ground oats ............................ . 
Wheat br.n ............................. . 
Wheat middlings ........................ . 
Alfalfa meal ............................ . 
Bait •.......••••••.•••..••••.•••.•..•..•. 
Cereal basal ..• ; ........................ . 
Feather protein ......................... . 
Sugar .................................. . 
Riboflavin supplement ................... . 
Cod bYer oil. ........................... . 
Calcium carbonate ...................... . 
Tri·calcium phosphate .............. " " •. 
Manganese sulfate ....................... . 
Total .......................... . 
• Heat treatment was as follows: 
Diet 38 and BSA - no treatment. 
Diet 38B and 38C - autoclaved 2 hours at 15 pounds pressure. 
Diet 38D and 38E - autoclaved 4 hours at 15 pounds pressure. 
Diet 38F and 3SG - autoclayed 6 hours at 20 pounds pressure. 
Diet 38H and 381 - autoclaved 8 hours at 20 pounds pressure. 
TABLE 18. AVERAGE GAIN, FEED CONSUMPTION AND MORTALiTY OF 
C'HICKS FED A PROTEIN SUPPLEMENT OF FEATHER PROTEIN. 
(20 chicks per lot) 
GInS. feed 
AY. gain Av. feed required per Mortal· 
in weight consumption gm. gain ity 
Supplement 
Lot By By By By By By By 
lots diets lots diets lots diets diets 
---------
---
---------
No. GIllS. GIDB. Gms. Gms. Gms. Gms. No. 
None ....•.••.•.••.•.••••.•.. 37 It6 
.. i2i:0' 692 6.0 "'6:0" 37A 126 771 731 6.1 0 
Untreated feathers .•...••••••. 38 203 
"2ii:o' 1403 .. iil24" 6.9 ·· .. 4 .. · 3Sa 219 1245 
-
0.7 6.3 
Feathers autoclaved 3Sb 204 
','203:5' 962 '''954'' 4.8 "'4:iI" .... 0 .. · 2 bra. at 15100. pressure .....•. 38c 203 926 4.6 
Feathers autoclaved 38f 206 910 
. "902" 4.4 '''5:0'' 6 hrs. at 20 100. pressure ....••. 38g 158 182.0 895 0.7 Ii 
Feathers autoclaved 3Sh 184 
.. iS6:0' 954 "'949" 0.2 . "s:i" .... r .. 8 bra. at 20 100. pressure ••••••. 38i 188 945 5.0 
feathers, rather than the other ingredients of the. diet, 
seemed to be responsible for this condition. 
The results of one nitrogen balance trial showed that the 
chicks fed a diet containing ground feathers retained 9.59 
percent more dietary nitrogen than chicks fed ~he cereal 
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diet. The feathers apparently increased the quantity of the 
amino acid (or acids) limiting the utilization of the protein, 
which evidently accounts for this increased retention of 
nitrogen. This seems to be a partial explanation of the in-
creased growth resulting from feeding supplementary 
ground feathers, but seems inadequate for a complete ex-
planation. Additional research seems necessary to arrive at 
a more complete explanation. 
SUMMARY AND CONCLUSIONS 
1. Several experiments were conducted with White Leg-
horn chicks and with rats to determine the nutritive value 
of corn oil meal and feather protein when fed as the sole 
protein supplement and when fed in various combinations. 
2. Chicks and rats fed a basal cereal diet supplemented 
with large quantities of corn oil m'eal (over 30 percent) 
grew at a very slow rate, utilized their feed inefficiently 
and suffered a high mortality. 
3. The inclusion of up to 30 percent corn oil meal in the 
basal diet did not affect the palatability of the feed. 
4. Chicks fed diets containing up to 20 percent corn oil 
meal grew at a slower rate than those fed a proven diet. 
This difference increased very rapidly when greater quan-
tities of corn oil meal were fed. 
5. The addition of 0.6 percent cystine or lysine to the 
basal cereal diet supplemented with 30 percent corn oil meal 
resulted in a significant increase in growth. 
6. Pilchard fish meal was most efficient in correcting 
the deficiency of the corn oil meal diets. Dry skimmilk, 
feed yeast, gelatin, cottonseed meal and blood meal, respec-
tively, were less efficient supplements. 
7. Corn oil meal, sodium sulfide-treated feathers or com-
binations of these products did not have the same nutritive 
value for chicks arid rats. 
8. The addition of feathers to a basal cereal diet resulted 
in a rate of growth significantly greater than that produced 
by the basal diet when fed to chicks or rats. 
9. The nutritive value of feathers was not enhanced by 
autoclaving. 
(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 
(9) 
(10) 
(11) 
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